BACKGROUND: Acute pancreatitis (AP) is a common inflammatory disease in the emergency department (ED). This study aims to assess the role of CRP and hematologic parameters in mild/severe AP patients and biliary/nonbiliary AP at the time of admission to the ED.
INTRODUCTION
Acute pancreatitis (AP) is an important cause of abdominal pain, which is the most common complaint of emergency department (ED). Risk factors and the etiology of the disease affect the outcome of patients with AP. [1] Over 80% of the etiology of AP all over the world is gallstones and alcohol usage. [2] Some studies have reported that biliary AP is more severe and has higher mortality than alcoholic AP. [3] Diagnosis of AP was based on the presence of at least two of the ≥1 suggests severe AP. [4, 10, 11] The majority of these scores are impractical for immediate use due to various reasons (such as follow-up, service intensities and need for further investigation). Investigations are underway for new rapid biomarkers to predict the seriousness of AP. Acute pancreatitis is an inflammatory disease that arises from inappropriate intrapancreatic activation of digestive enzymes, the infiltration of neutrophils and macrophages, and the necrosis of pancreatic tissue in its pathogenesis. [6] Platelet count (PLT), mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR) and red cell distribution width (RDW) and other hematological parameters have been extensively studied in clinical settings, such as critical diseases, pneumonia, acute appendicitis, cerebrovascular and cardiovascular diseases, defined as prognostic factor. [12] [13] [14] [15] A complete blood count is a laboratory test with many parameters that can show the inflammatory state in the AP. The advantages of PLT, MPV, NLR, and RDW are that they are easily accessible, and they can be routinely performed in critical patients, including patients with severe AP. [5, 7, 10, 11, [16] [17] [18] There are studies evaluating the prognosis and mortality of severe AP regarding white blood cell (WBC), C-reactive protein (CRP), PLT, NLR and RDW parameters. However, the correlation between CRP, WBC and NLR and Ranson and APACHE II score system is very rare in the literature. This study was conducted to investigate the possible associations of these hematological parameters in patients with biliary and non-biliary AP and the prognostic value of mild and severe AP.
MATERIALS AND METHODS

Study Design
A total of 168 patients who were diagnosed with AP in the ED between 01.01.2014-31.07.2016, and as a control group, 100 patients with inclusion and exclusion criteria were included in this study. This study was approved by the Mersin University Clinical Research Ethics Committee (Reference number: 2017/110, dated 14/ 04/2017). The medical records of 168 patients who applied to the emergency department for AP were obtained and analyzed using the "Nucleus and Enlil Medical Information System." All data were analyzed retrospectively. Demographic information (age, sex), amylase, lipase, CRP, hematological parameters (WBC, MPV, RDW, PLT, NLR) of the patient group and control group were recorded. The parameters of both groups were compared. Patients were divided into two groups according to pancreatitis etiology: biliary and non-biliary group. The ultrasonography (USG) findings of the patients were used to determine the etiology. Patients with acute cholecystitis, cholelithiasis and other biliary pathologies were accepted as biliary AP. The patient group with no evidence of stones in the gallbladder or biliary tract on ultrasonography was evaluated as normal and other causes of AP (e.g. hyperlipidemia, alcohol, idiopathic) were detected was defined as non-biliary AP. In addition, the distribution of diagnostic parameters according to the length of stay of AP patients was investigated.
All AP patients were divided into two types according to the severity of the disease: (1) mild AP and (2) severe AP. The severity of the illness was measured by Ranson, APACHE II and Atlanta scores at admission. Ranson score ≥3, APACHE II score ≥8, and Atlanta score ≥1 were categorized as severe AP. [4, 10, 11] The patients with the values below these scores were accepted as mild AP.
Laboratory Analysis
The electrical impedance method was used in the analyzer (Beckman Coulter LH 780) after obtaining EDTA blood tuber for hemoglobin (Hb), leukocyte count, platelet count, MPV and RDW assay. Serum CRP levels were measured by turbidimetric method (Roche Cobas C 501). The normal reference values of the parameters in our study were Hemoglobin (11.7-16 g/dL), WBC (4.5-10 x10 3 /µL), neutrophil count (1.5-6.7 x10 3 /µL), lymphocyte count (1.5-4 x10 3 /µL), platelet count 150-400 x10 3 /µL), MPV (7.4-10.4 fL), RDW (11.6-14.8%) and serum CRP (0-5 mg/dL).
Exclusion and Inclusion Criteria
Exclusion criteria consisted of heart failure, hematologic disease, malignancy, chronic infection, liver disease, vascular disease, infectious disease other than infection or pancreatitis, failure to access file information, and history of drug use that could affect hematological parameters. For the control group, there was also an exclusion criterion for any other serious illness other than these diseases. Patients included in this study were adults over 18 years of age, patients diagnosed with AP between 01/01/2014 and 31/07/2016, patients without medications can cause low platelet count or platelet dysfunction by affecting platelet count and volume, no infection or inflammatory disease, and control group patients over 18 years of age.
Statistical Analysis
The Shapiro Wilks test was used for the correlation between the parameters and the corresponding normal scores in the biliary and non-biliary groups, that testing the normality of data. Normal distribution was not found to be appropriate for the subgroups. Median and percentage values were given as descriptive statistics of the parameters. The difference between the averages of the parameters was analyzed by Mann-Whitney U test. Receiver Operating Curve (ROC) analyses were performed to determine the cut-off points of continuous measurements. Cut-off, Area Under Curve (AUC) and p-values, sensitivity, selectivity, LR+ and LR-values are given as descriptive statistics. In addition, the separation power on the discrimination of a biliary and non-biliary group of related parameters was evaluated by ROC analysis. Statistical significance was taken as p<0.05.
RESULTS
In our study, the mean age of 168 patients diagnosed with pan-Ulus Travma Acil Cerrahi Derg, September 2019, Vol. 25, No. 5 creatitis was 48.13±13.28, while the mean age of the control group was 43.95±19.31. There was no statistically significant difference between two groups in the mean age (p=0.058). Among 168 patients, 79 were male (47%) and 89 were female (53%). The number of women in the control group was 54 (54%), while the number of males was 46 (46%). There was no statistically significant difference regarding sex in both groups (p=0.871).
WBC, CRP, NLR, MPV, RDW and PLT parameters of the patient (AP) and control group were compared. There was a statistically significant difference between CRP, WBC, NLR, MPV and PLT levels (p=0.024 for PLT, p<0.001 for others). There was no significant difference between the two groups in terms of RDW value (p=0.418), which is shown in Table 1 . According to the results of ROC analysis in patients with AP, the cut-off value of CRP was 3, sensitivity was 73.81%, specificity was 58% and AUC was 0.687, p=0.001. The cut-off value of the WBC was 11.5, the sensitivities were 47.62%, the specificity was 73% and AUC=0.631, p=0.001. The cutoff value of NLR was 2, the sensitivities were 76.79%, the specificity was 47% and the AUC was 0.654, p=0.001. The cut-off value of PLT was 276, sensitivity 43.45%, specificity 73% and AUC=0.582, p=0.0202. The cut-off value of MPV was 8, the sensitivity was 69.05%, the specificity was 62% and the AUC was 0.685, p=0.001. The ROC curve and analysis of CRP and other hematological parameters are shown in Table  2 and Figure 1 . WBC and NLR (p=0.003 for CRP, p<0.001 for others). No significant difference was found between the two groups for other parameters (p>0.05). This situation is shown in Table 4 .
According to ROC analysis results in severe AP patients, the cut-off value of CRP was 6.63, sensitivity 80.43%, specificity 45.90% and AUC 0.647, p=0.0016. The cut-off value of WBC was 11.7, sensitivity was 76.09%, specificity was 67.21%, and AUC was 0.781, p<0.0001. The cut-off value of NLR was 8.05, sensitivity was 93.48%, sensitivity was 86.89%, and AUC was 0.937, p<0.001. The ROC curve and analysis of CRP, WBC, NLR and other hematological parameters are shown in Table  5 and Figure 2 .
The median values of patients who were hospitalized for seven days and fewer than seven days were analyzed respectively. 
DISCUSSION
It is important that the diagnostic tests for diagnosing and in the clinical evaluation of the prognosis of acute pancreatitis should be fast and simple, inexpensive and potentially widely available. Hematological parameters (WBC, NLR, MPV, RDW, PLT) and especially CRP have been studied in many cases, such as stroke, heart failure, pneumonia, pancreatitis and rheumatologic diseases. The elevation of CRP, WBC, NLR and RDW in such diseases and low PLT and MPV values are considered as poor prognostic indicators. [5, 7, [10] [11] [12] [13] [16] [17] [18] White blood cells, NLR, and CRP are usually prominent as indicators of acute inflammation. [8, 19, 20] High CRP value is often accepted as an important determinant of violence in AP.
In particular, the CRP value measured within 48 hours from the onset of symptoms was found to be significant for the diagnosis of severe AP with 80-86% sensitivity and 61-84% specificity. CRP value within 48 hours from the onset of symptoms was found to be significant for necrotizing pancreatitis with specificity over 80%. [21] In a study by Khanna et al., [9] CRP value was found to be 100% sensitive and 81.4% specific for the detection of pancreatic necrosis. The disadvantage of CRP as a marker is the late peaking (48-72 h) and non-specificity as an inflammatory marker. Similarly, the number of WBCs (12.2x10 3 /L) at the time of admission in mild AP patients was significantly higher than that of healthy subjects (6.3x10 3 /L). [16] In our study, CRP and WBC values were found higher in AP patients than the control group. In other studies, NLR was found to be higher in AP patients. [17, 20] In a study conducted in our country, the cut-off value for NLR with 86% sensitivity and 88% specificity was found to be 2.81. [22] In another AP study, sensitivity for NLR 2.6 cutoff value was defined as 92.9% and specificity as 41.4%. [17] In our study, NLR was found to be high in AP patients (Cut-off value >2, sensitivity 76.79%, specificity 47% and AUC 0.654). NLR is significantly higher in cases with more severe cases, . [19] Azab et al. [8] reported that NLR was better than WBC, without anticipating the undesirable consequences of AP. This study also showed that 44.7 NLR cut-off value was determined as a simple indicator of AP severity. However, Binnetoğlu et al. [23] concluded that NLR was a controversial issue in determining the prognosis of AP, although the study reported that the NLR reported an increase in AP, especially in the first 48 hours. In a study of 146 patients by Suppiah et al., [10] NLR was found to be significantly higher in patients with severe AP in the first three days than in the other patients. This study concluded that NLR elevation was significantly associated with severe AP for the first 48 hours after admission and was an independent negative prognostic marker in AP. In this study, sensitivity was 63-90% and specificity was 5-57%.
A direct correlation of Ranson and APACHE II score with WBC, CRP and NLR was determined in our study. CRP, WBC and NLR values were higher in severe AP. Especially in severe AP, the sensitivity of NLR was 93.48%, specificity was 86.89% and AUC was 0.937 and cut-off value was 8. The most widely used clinical prognostic scores include Ranson criteria and APACHE II classification system. The two scoring systems are commonly used to identify patients with severe pancreatitis who have an increased risk of complications: Ranson's criteria and APACHE II. A Ranson score ≥3, or an APACHE II score ≥8 indicates severe pancreatitis. [4, 10, 11] Limitations of Ranson's criteria include a 48-hour time requirement for score determination and a lack of ability to reassess severity at later points during the hospitalization. The APACHE II scoring system allows determination of severity on admission and at any point during the hospital course; however, the complexity of scoring may limit its use. Therefore, it may be possible to predict AP prognosis much more easily with WBC, CRP, and NLR in patients with AP clinical, laboratory, and imaging findings. Some studies on acute pancreatitis have reported that the height of RDW is proportional to the severity of inflammation, and patients with high RDW values may have higher mortality. It has been reported that RDW can be used in evaluating acute pancreatitis severity with other scoring systems. [7, 24] In another study, the RDW value (12.6±0.59) at admission in mild AP patients was significantly lower than that of healthy subjects (13.42±0.85). However, in the same study, RDW (14.4±1.06) was significantly higher in patients with severe AP than in healthy subjects. [16] In the study of Akbal et al., [25] similar to our data, there was no significant difference between the healthy and the patient group and between the mild and severe AP for the RDW value. The RDW value was not meaningful in our work because it was only measured on admission to the hospital.
A study examining the condition of the platelets and remission of the disease showed that platelets were directly involved in the systemic inflammatory process and contributed to the formation of AP. [26] Median and mean platelet counts were significantly lower in patients with severe AP and in patients who died of AP. Generally, patients without thrombocytopenia showed good prognosis. Meanwhile, with the treatment of AP, platelet counts increased within just a few days. [11] In a case report, serious thrombocytosis, as well as thrombocytopenia, may be seen in AP. [27] On the contrary, another study found out that PLT and RDW were not effective in determining the mortality of AP cases within the first 48 hours. [18] In several studies, there were no significant differences between patients with AP and healthy groups in terms of PLT numbers at the time of admission. [16, 17] The increase in MPV showing platelet activation has been described as an independent risk factor for different clinical situations in the literature. [28] [29] [30] In a study of AP, no difference was found between baseline and remission MPV levels in 24 AP patients. Compared with the healthy group, the MPV value at the time of admission was higher in the patient group. [25] Similarly, in another study, the number of MPV in AP patients was found to be significantly higher than in healthy individuals. [16] In all these studies, the findings suggest that the severity of systemic inflammation is related to platelet volume. In our study, the number of PLT and MPV values in the AP at the time of admission was higher than the control group, even though it was in the normal reference interval. There was no difference between the mild and severe AP groups regarding PLT number and MPV value. Biliary causes (64-70%) take place on the top and idiopathic causes (24-31%) are in the second place in some studies which were conducted in Turkey. [31, 32] When the etiologies of these patients were examined in detail, gallstones were determined as 40%, idiopathic causes 25.6%, alcohol 22% and post-ERCP 3.9%. [2] In our study, 77.9% of the 168 patients with AP were classified as biliary AP, while 22.1% were classified as non-biliary AP. 23.9% of severe AP patients were nonbiliary AP and 76.1% were biliary AP. The data obtained in our study are consistent with the literature in this regard. In our study, no significant difference was found between CRP and hematological parameters (WBC, NLR, MPV, RDW, PLT) between biliary and non-biliary AP groups. In our country, Turkey, related to AP, Kara et al. [20] reported that the WBC is an important inflammatory mediator in the discrimination between the biliary and non-biliary AP, on the other hand, the sensitivity and specificity are low. In the same study, there were no significant differences between the biliary and nonbiliary groups in terms of PLT and NLR. In one study, serum CRP levels measured during admission did not show a significant difference between alcohol-dependent AP and biliary AP groups. [3] In the same study, levels of serum amylase and lipase were significantly higher in the biliary AP group than in the alcoholic AP group. [3] Similar to our study, Okuturlar et al.'s [5] study showed that the amylase and lipase values in the biliary AP group were higher than the nonbiliary AP group.
The average length of stay in the hospital for acute pancreatitis patients was reported to be 4-14 days. [2, 3, 7, 16] Thus, we admitted an average length of stay in hospital is 7-day in our study, and the relationship between CRP and hematologic parameters was evaluated. CRP, WBC, NLR and MPV values were higher in patients with a stay over seven days, amylase, lipase, RDW, and PLT mean values were not statistically significant. CRP value was found to be 19.5 mg/dL on average in hospitalized patients over seven days. Cetin et al. [33] found out that 7 th day CRP was associated with necrotizing pancreatitis with a sensitivity of 71% and specificity of 74% when the cut-off value was accepted as 10 mg/dL. In the study of Azab et al., [8] the NLR level was significantly longer than in the hospital (average duration of stay 6.2 days). High WBC, CRP, NLR and MPV values in AP patients with a longer hospital length of stay (more than seven days) may be associated with the severity of inflammation in pancreatitis. Patients with severe AP in our study had a longer stay in the hospital and WBC, CRP, and NLR values of these severe AP patients were also higher.
In conclusion, our study aimed to evaluate the value of parameters, such as CRP, WBC, NLR, MPV and PLT, in AP patients at the time of admission. Parameters, such as CRP, WBC, NLR, MPV and PLT, found significant in AP. The same parameters were not found to discriminate between the biliary and non-biliary AP groups. Amylase and lipase values were higher in biliary AP. WBC, CRP, NLR and MPV were higher in long-term hospitalised patients. The high level of these parameters can provide clues to that AP patients may stay longer in the hospital. This study revealed that the correlation between Ranson and APACHE II prognostic scoring systems and WBC, CRP, NLR values is new and important information. Sensitivity, specificity and AUC value of NLR are better, especially when predicting the severity of the disease. It may be possible to predict AP prognosis much more easily with WBC, CRP, and NLR in patients with AP clinical, laboratory, and imaging findings.
